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Scope
The work consists of furnishing and installing conduits and appurtenances for the subsurface drain system as shown on the drawings and specified herein.
Utilities
The landowner and/or contractor are responsible for locating all buried utilities in the project area, including drainage tile and other structural measures.
Inspection and Handling of Materials
Carefully inspect conduit materials before installation.  Look for any deficiencies, such as thin spots or cracking, prior to installation. Where applicable, check clay and concrete tile for damage from freezing and thawing prior to installation.  Protect bituminized fiber and plastic pipe and tubing from hazards causing deformation or warping.  Avoid installing materials with physical imperfections.  
Materials
Materials for subsurface drains must meet the requirements as shown in the plans and specifications. 
Where perforated conduit is required, the water inlet area should be at least 1 in.2/ft of conduit length.  Round perforations must not exceed 3/16-in. in diameter except where filters, envelopes, or other protection is provided or for organic soils, where a maximum hole diameter of ½ in. may be used.  Slotted perforations should not exceed 1/8 in. in width.
The following reference specifications pertain to products currently acceptable for use as subsurface drains:



	REFERENCE SPECIFICATIONS FOR UNDERGROUND OUTLET MATERIALS

	Description
	ASTM

	Plastic

	Corrugated Polyethylene (PE) Pipe and Fittings
	F405
F667

	Poly Vinyl Chloride (PVC) Pipe 
and Fittings 
	F949
D1785
D2241

	Styrene-Rubber (SR) Plastic 
Drain Pipe and Fittings
	 D2852 

	Dual Wall Polyethylene Pipe

	Corrugated Polyethylene (PE) Pipe and Fittings
	F2306
F2648
F405 F667

	Elastomeric Seals and Joints  (Gaskets)
	F477
D3212

	Clay 

	Clay Drain Tile and Pipe
	C4 C700 C301

	Concrete

	Concrete Drain Tile and Pipe  
	C412
C118 C14 C76 C444

	Test Methods for Concrete Pipe 
	C497

	Portland Cement 
	C150

	Metal

	Corrugated Aluminum Pipe
	B745

	Corrugated Steel Pipe
	A760







Placement
All subsurface drains should be laid to line and grade and covered with approved blinding, envelope, or filter material to a depth of not less than 3 inches over the top of the drain.  No reversals in grade of the conduit are permitted.  Material used for blinding must contain no rocks greater than 1½ inches in diameter for conduits 6 inches or larger in diameter, or ¾ inch for smaller conduits.  The cover over all buried conduit lines must be at least 2 feet deep unless otherwise specified on the plans.	
Unless otherwise specified in the construction plans, provide a shaped groove with an angle of support of 90 degrees in the bottom of the trench for corrugated plastic tile (CPT) 8 inches diameter or less.  For larger CPT, use a semi-circular or trapezoidal shaped groove with support angle of 120 degrees.
Rigid conduits such as clay or concrete tile will not need the V groove, but all other applicable placement and bedding requirements will be adhered to.  Joints between drain tiles must have the closest possible fit.
If not connected to a structure, the upper end of the subsurface drain line must be closed with a tight-fitting cap or plug of the same material as the conduit, or other durable materials.
Backfill
Place earth backfill material in the trench in such a manner that displacement of the conduit will not occur and so that the filter and bedding material, after backfilling, will meet the requirements of the drawings and specifications.  Backfill within 2 feet of conduit shall have no rock particles larger than 1.5 inches in diameter.  All backfill shall contain no stones larger than 6 inches in diameter, frozen material, or large dry clods.
Outlet
A continuous section of non-perforated conduit shall be used at the outlet as described in the construction plans, unless a headwall is used.  All outlets must have an animal guard, hinged to allow passage of debris.
Unless otherwise specified in the construction plans, acceptable materials for use at the outlet include the following:
· Corrugated metal pipe, galvanized or 
aluminum, 16-gauge, minimum thickness,
· Smooth steel pipe with 3/16 of an inch 
minimum thickness, 
· Smooth plastic pipe, polyvinyl chloride (PVC), with a SDR of 35 or less or schedule 40 or heavier, and
· Dual wall corrugated polyethylene pipe. 
Use plastic pipe for the outlet only where fire will not be used to manage the vegetation.  All plastic and polyethylene pipe outlets must include an ultra-violet stabilizer. Conduit ends must be protected from sun damage during installation. 
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